Sowing depth of forage seed is an important factor in seed germination and emergence and varies according to crop. Ideal sowing should be performed at a depth sufficient to promote rapid and uniform germination, with minimal reserve expenditure and facilitating nutrient uptake by the plant. The objective of this study was to evaluate the influence of sowing depth on seed germination of forage species in the field. The experiment was implemented in September 2018. The design was completely randomized in a 4 × 4 factorial scheme with four replicates, being the first factor four forage cultivars: Urochloa 'Xaraés'; Urochloa 'Piatã'; Urochloa ruziziensis and Panicum maximum 'Mombaça'; and the second factor four sowing depths: 0; 4; 7 and 10 cm. The variables evaluated were initial emergence; emergence at 10 days after sowing; emergence at 21 days after sowing and emergence speed index. Seeding at 0 cm provides greater emergence of seedlings for Urochloa brizantha 'Piatã', Urochloa brizantha 'Xaraés', Urochloa ruziziensis and Panicum maximum 'Mombaça'. Seedling emergence reduced when sowing was performed at greater depths (4, 7, and 10 cm). If necessary, Urochloa brizantha 'Piatã' should be sown up to 7 cm. The sowing at 10 cm depth is not recommended for any of the studied cultivars.
Introduction
Pastures are considered the main feed source for Brazilian livestock, which is based on the extensive production system. The main forages that have been used in pastures are the genera Urochloa (Braquiária) and Panicum, which are the most important sources of nutrients in animal feed, providing energy, proteins, fibers, minerals and vitamins (Euclides et al., 2016) . In addition, grasses promote improvements in soil profile, increasing porosity, and resulting in greater soil exploration by the roots (Mendonça et al., 2013; Almeida Júnior et al., 2017; Chioderoli, 2010) .
Seeds are the agricultural input of prime importance, because it represents the basis of the productive process, as it conveys the genetic characteristics of the cultivar to the field, however, high physiological quality seeds are needed to obtain a uniform stand (Santos et al., 2012) . In addition, environmental conditions, like temperature, humidity and soil oxygen, can influence the germination and the development of forage seeds. The sowing depth may influence these factors, being relevant in pasture formation (Oliveira & Scivittaro, 2007; Zuffo et al., 2014) .
Sowing forages in greater depths or at the soil surface are frequent in pasture formation in Brazil, mainly in the implantation of the crop-livestock system, as the seeds are added in the fertilizer box and sown at greater depths (Geier et al. , 2018) . When sown on the soil surface after the initial development of the main crop (corn, soybean etc.), not following the recommendation of indicated depth (Silva Filho, 2018) . Great variation in the forage sowing depth in the literature, ranging from 1 to 10 cm (Foloni et al., 2009 ). According to Shanmuganathan and Benjamin (1992) , the ideal seeding depth should promote rapid and uniform germination, with minimal reserve expenditure, and facilitating nutrient uptake.
The germination test in the laboratory consists of determining the maximum potential of germination, as it is performed under optimum conditions, however, this may overestimate the seeds physiological potential, as seeds from a same lot with similar germination may have inferior performance in the field regarding the percentage and uniformity of seedling emergence due to seed vigor (Marcos Filho, 2015) . Thus, field emergence tests are a indicative of seed vigor, whereas germination and seedlings survival are directly linked to the seeds vigor.
In light of the foregoing, the objective was to evaluate the emergence of forage seedlings (Urochloa brizantha 'Piatã', Urochloa brizantha 'Xaraés', Urochloa ruziziensis and Panicum maximum 'Mombaça') in different sowing depths in the field.
Methods
The experiment was carried out on September 20, 2018, in 1 L pots filled with soil collected in an agricultural area in the 20 cm to 40 cm layer of a dystrophic red-yellow Latosol (EMBRAPA, 2009) in Juara, Mato Grosso, Brazil.
The experimental design was completely randomized in a 4 × 4 factorial scheme with four replicates, whereas the first factor refers to forage cultivars (Urochloa brizantha 'Xaraés', Urochloa brizantha 'Piatã', Urochloa ruziziensis and Panicum maximum 'Mombaça'), and the second factor refers to seeding depth: 0; 4; 7 and 10 cm. Twenty five seeds were sown per replicate of each forage, totaling 100 seeds per treatment. The seeds were obtained commercially from a 2017/2018 lot.
The variables analyzed were: initial emergence (IE), through seedling emergence test in the field; emergence at 07 days after sowing (DAS), direct counting of emerged seedlings and values expressed as percentage (Brazil, 2009 ); emergence at 10 DAS (E10DAS), performed by seedling emergence in field test, at 10 DAS, emerged seedlings were counted and values transformed into percentage; emergence at 21 DAS (E21DAS), performed by seedling emergence in field test with evaluation at 21 DAS, counting the seedlings emerged and values expressed as percentage; and emergence speed index (ESI), performed in conjunction with the seedlings emergence test, wherein seedlings were counted daily from the third day after the experiment set up until 21 DAS (germination stabilization). The IMC was estimated by summing the number of plants emerged each day, divided by the number of days after sowing, according to Maguire (1962) , by the formula: ESI = (E1/N1) + (E2/N2) + ... + (En/Nn), where, ESI = emergenc speed index; E1, E2, En = number of emerged plants, in the first, second and last count; N1, N2, Nn = number of days after sowing at the first, second and last count. To determine the germination percentage, the seedling emergence was counted, and the data were transformed to percentage.
The data were submitted to analysis of variance (p < 0.05) test F. The mean values were compared by bar of experimental error by the Tukey test (p ≤ 0.01).
Results
There was interaction between forage and sowing depths for all variables analyzed: initial emergence, emergence at 10 DAS, emergence at 21 DAS and emergence speed index (ESI) ( Table 1) . Note. ** Significant at 1% by the F test.
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The For Lago and Martins (1998) , the seeds of Urochoa spp. presented difficulties in germinating in the laboratory and in the field; and the main contributing factor is the occurrence of seed dormancy. Santos et al. (2015) studied the initial growth of Urochloa species as a function of sowing depth, and verified for the forages U. brizantha 'Piatã', U. brizantha and U. ruziziensis that the ideal seeding depth is 2.10, 3.61 and 3.67 cm, respectively. Deeper seeding of 4, 6 and 8 cm of depth reduce the ESI and directly affect the biomass production. Pacheco et al. (2010) tested the seeding depth and initial growth of forages U. brizantha, U. decumbens, U. ruziziensis and Panicum maximum, and observed that plants develop better when sown at depths of up to 1 cm. They also verified that ESI was reduced from sowing at 8 cm depth. All tested species presented viability in emergence at sowing on the soil surface, that is, at 0 cm, except Brachiaria decumbens. These authors do not recommend planting deeper than 4 cm for P. maximum, as it does not germinate at greater depths.
According to Rezende et al. (2012) sowing depth varies between species and low germination efficiency when sowing is carried out in deep layers may result in low forage production and, consequently, contribute to the failure of livestock activity. Still according to these authors, although there is emergence in greater depth, 10 cm, many seedlings cannot reach the surface, dying from depletion of seed reserves.
Conclusions
Seeding at 0 cm provides greater seedlings emergence in forages Urochloa brizantha 'Piatã', Urochloa brizantha 'Xaraés', Urochloa ruziziensis and Panicum maximum 'Mombaça'.
Seedling emergence reduced when sowing was performed at greater depths (4, 7 and 10 cm).
If necessary, Urochloa brizantha 'Piatã' should be sown up to 7 cm.
The sowing should not be performed at 10 cm depth.
